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— of all mario. ahys guphon 
F coal, lead, tin, copper, and other fubterrancous 

commodities, by experience find that ſuch wealth is un- 
attainable without the ufe Fire Engines: And more. 
over, when we conſider that all the kingdoms on earth 
are benefited by theſe commodities, we may conclude, 
that all men are more or leſs intereſted in the i Improves 
ment * machine ; and would be mare or leſs in- 
jured, were fuch contrivances wa their fect from 
any cauſe whatever, 


That they will oe their whole dad, 1 es 
think can never bappen : But that they now, in @ ' 
neighbourhood whoſe every thing almoſt depends upon 
them, fall ſhort of the effefts they did produce, cteris 
paribus, in their primitive ſtate, is too certain; for 
they do not wo make above two-thirds of the number 
of ſtrokes in a given dime, they then did. This deficiency 
ina mater ſo ſerious, is ſomewhat alarming ; and pro. 
bably is occaſioned by the engineers of -that neigh- + 
bour bood nt recurring to the true principle on which | 
it was at firſt conſtrudttd, and on which its perfec- 
tion ever will depend: | This I have long E. 3 
becauſe innovationt have been introduced quite re- 
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pugnant * B. ut what puts it beyond a doubt, 
is their declaration, th at the elaſtic force of the ſteam 
cannot be the cauſe of the aſcent of the piſien; for | 
its force is (ſay they,) no way equal. to the preſſure of | 
the impending atmoſphere on the top of the piſton = 
( Nay, I have been told that it could not puſh up the 
weight of a man, And that the aſcent of the piſton is 
occaſionad by the weight of the pump-rods ;. the ſteam 
only ſerving to be condenſed when the piſton has attains ., 
ed its greateſt elevation, and thereby makes ad * 
dc for the de cent of the piſton 5 | 


This peremptory declaration, corroborated by the foirit 
e wagering, and elated altercation, which I forbear to 
mention, of. a pofle of connoiſſeurs that ſtickled in the af. 
fair, who proteſted they were authorized to ſay, That 
their opinion was alſo the opinion of all the engineers, 
principal mathematicians, and phil fophers i in the neigh» 
bourhood. Theſe, together with the anxiety I was under 
for the languiſhing ſtate of ths true principle on wwhich the 
nobleſt piece of mechaniſm that ever was conſtructed by 
man depends, laid me under an indiſpenſible neceſſity of 
laying before @ candid Public an explication of the parts 
of the Fire-Engine, their manner acting, and an in. 
weſt] gation of the Properties of ſteam, to aſcertain the 
prime and ſole mover in that ſtupendous cont rivance : — 
Which i 7s the buſt nefs of the Jolloweng pages. 


F 6 aſſertion quite unphilaſaphical and abſurd, becauſe it is mas 
King a power that is clearly direct and eſfectual, precariqus and oc» 
culi; and. ſulſtiluting 2 cauſes mere conſequents, 
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INTRODUCTION. 


N order to avoid, as much as poſſible, in the fol- 
lowing pages, the perplexity that would devolve 
on the ſubject, the reader, and myſelf, by a detail 
of philoſophical argumentation, beg leave to in- 
ſert the following axioms or ſelf· evident truths, to 
recur to as criterions in the en of the GR 
ſtrations, viz, 


I.“ THAT a body always perſeveres i in a ſtate of 
reſt, *till by ſome force it be made TOY 
late. 


H. „ Tnar the change of motion, or of reſt to 
motion, is proportional to the force impreſſed, and is 
yang in the right line in which that force acts. 


III. THA action and re action are equal with 
oppoſite directions, and are to be eſtimated always 
in the ſamę right line. 


IV. « Tear a thing cannot be and not be at 
the ſame time, | 


" 0 * ) 


V. “ Tar 2 whole 1s greater than a part thereaf, 
VI. « Tyar from nothing, nothing · can ariſe. 


VII. „ Tnar no | effect can be greater than * 
cauſe. * 


— 


— 


Turan notwithſtanding they x are inviolable : 
truths, and co-eval with creation itſelf, many have 
neglected to initiate into their minds. The want af 
which has given birth to the ideas of a perpetual 
motion, annihilation of friction, gaining power 
without a proportional loſs of time, and the whole 
group of mechanical impoſlibilities, that have ruin» 
ed the intellects as well as fortunes of thouſands z 
and alſo loaded the ineſtimable ſcience of mechanics 
with vry juſt reproach, | 


1 THEREFORE, in this place, altho* it may * 
foreign to the buſineſs of this pamphlet) beg. leave 
to requeſt all gentlemen that have machines of any 
kind to erect, to examine the propoſitions their en- 
gineers lay down relative to the end propoſad; and 
if it cannot be attained without ole · ſome of 
theſe axioms, to deem ſuch propoſitions abſurd and 


N. B. I ax here to inform the reader, that I da 
nat mean to be underſtood as ſcrupulouſly exact in 
the following particulars, viz. the weight of a gal- 


lon of water, the height and diameter of the j mw 
« hea 


. 
ci). 


head pump, the weight of che 3 the 

quantity of friction on all the parts of the engine, 
c. c. For theſe depend on circumſtances too 
precarious for peremptory calculations, ſuch as the 
ſituation of the jack-head pump- well, the materials 

the pump-rods are of, the ſmoothneſs or aſperity of 
the cylinders, &c. the degrees of purity and coldneſs 
of the water, Cc. c. I therefore have eſtimated 
them in round numbers only ; and indeed ſome of 
them have been taken by ſuppoſition, whence they 
may vary ſomething from the real quantities pro- 
duced or required in particular engines: But ſuch 
variations never ean overturn the principles dedu · 


ced from the following arguments. 
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Philoſophical Inveſtigation, &c. 


HA the ſteam employed in a fire engine 
| T | is originally water, I believe all men are ſo 
* X well convinced, that to ſpend time in il- 
luſtrating that point, would be altogether unneceſ- 
fary. I ſhall therefore proceed to aſcertain the ra- 
tionale of the propagation of ſteam, its power, and 
viciflitude, in that N 


iſ, * Water having extenſion and reſiſtance, 
muſt be material: And hat material bodies con- 
ſiſt of cannot be better explained than in the words 
of Sir Isaac NEwWTONV—“ It ſeems highly probable, 
ſays he, that G o p, at the firſt formation of matter, 
gave the globular atoms, or primitive particles 
thereof, a ſolid, impenetrable contexture, even ſo 
hard as never to wear or break in pieces: No or- 
dinary power being able to divide what God himſelf 
made one in the firſt creation. And this, conti- 
nues he, is manifeſt, becauſe while theſe continue 
entire, they may compoſe bodies of one and the ſame 
2 nature 
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nature and texture in all ages, by new aſſociations; 
but ſhould they wear away, or break in pieces, the 
nature of things depending on them would be 
changed. Whence, bodies being of the ſame nature 
now as formerly, it 0. that thele atoms re 
immutable.” 


Warez then being material, muſt, according to 
. this moſt rational theory, be compoſed of - globular 
atoms. And as there is not a poſlibility of globu- 
lar bodies coming into contact with one another's 
entire ſurfaces, we may conclude, theſe interſtices 
will be filled with that ſort of æther which is found 
to permeate all other bodies: The known proper- 
ties of which are a proportional degree of dilation 
to the degree of heat applied, and of contraction or 
re- action when the cauſe is taken away; which pro- 
perties perfectly coincide with the idea we entertain of 
elaſticity. Now, as the fluid, which occupies the inter- 
ſtices of the primitive particles of water, is ſuſceptible 
of a proportional degree of dilation, to that of the 
action of fire applied; it follows, that theſe primi- 
tive atoms are thrown ont of the ſphere of ther 
attraction by that dilation ; and that the force they 
fly off with, is capable of being increaſed to the 
laſt finite degree. And alſo, that when - the cauſe 

ceaſes, 


— » -- 8 


6 
ceaſes, the fluid and particles being indiffoluble, 
they will, by re- action, aſſume their former mode 
and contexture, 


WAxxcx it alſo follows, that ſteam may be gene- 
rated of vaſt, elaſtic force, by extraordinary means, 
even capable of throwing up a ton weight on the ſur- 
face of an inch; but as the one hundred and fortieth 
part of that degree of elaſtic. force is ſufficient to 
give and uphold a proper degree of motion in a 
fire engine, it is attainable by ſuch ordinary means 
as are every day practiſed in common fire engines; 
as will appear by what follows. For in the boiler 
of every fire engine there is a valve or ſteam-clack, 
which ſhuts downward, and is loaded with at leaſt 
one pound on every ſquare inch of the aperture it 


covers. When the ſteam is to be prepared for 


working the engine, this clack is drawn up for 
ſome time, to let the common air (which inſinuated 


' itſelf into the boiler amongſt the water, and by o- 


ther means) eſcape, for that will come off with leſs 
heat than generates ſteam of the proper elaſtic force 
to anſwer the demand of the engine. When the 
air and ſoft ſteam are gone off, (which an experi- 
enced - engine-keeper eaſily perceives by the 


colour of the ſteam, &c.) the clack is let 


down, 


(2 & 


down, and if the ſteam throws it up, it is in per; 
fection; and the trigger or regulator, which pre- 


| vents the ſteam from entering the cylinder when 


ſhut, is drawn open, and the engine begins to ope- 
rate: The particulars of which, I beg leave to de: 
fer until I have eſtimated the force of the ſteam 
when it throws up the clack.— Now, as the com- 
mon air has heen let out of the boiler, and the aper- 
ture ſhut by letting down the clack, the atmoſphere 
is excluded the inſide of the boiler, and therefore 
in courſe will compreſs the outſide with an intenſi- 
ty of about 15 lb. on every ſquare inch of ſurface 
that is pervious thereto ; which I ſhall, in' this caſe, 


ſuppoſe 1s the top of the boiler only ; and alſo that 


it is a boiler of 15 feet diameter. Whence we find 
that the preſſure on the top of the boiler will be 
upwards of 165 tons; and that the top would ſink 


under ſuch a load, when we conſider the frailty of 


its conſtruction, appears abſolutely certain, were it 
not for the elaſtic force of the ſteam within zu 
I. which 


* Whence it is abſolutely neceſſary to keep the elaſtic force of 
the Team and preſſure of the atmoſphere, within about x-x5th of 
the ſame tenor at all times when the ſteam clack is ſhut, as the neg: 
le& of which has demoliſhed many boilers, And this depending 
entirely on the judgement and integrity of the engine men, it 
ought to determine owners to take none into that employ, but meg 
oz experience and diligence, © EL 


(13. ) 
which at the time it throws up the clack, certainly 


is 1-15th ſtronger than the preſſure of the. at⸗ 
moſphere, (cateris paribus); becauſe as every 
ſquare inch of the top of the | boiler is preſſed 
with 15 lb. the clack being a part thereof muſt 
alſo ſuſtain that preſſure in proportion to its dimen- 
ſions: And as it had alſo a load of Ilb, to every 
{quare inch of the aperture it covers put upon it, 
whenever the ſteam throws it up, contrary to the 
efforts of theſe reſiſtances, it mult be 1-1 5th ſtronger 
than the peſſure of the atmoſphere at that inſtant 
of time; 28 per axiom 1, 2, 3, 4, and 7. The force 
of the ſteam, when it puſhes up the valve or clack, 
being now aſcertained, I return ta explain its par- 
ticular operations and viciflitude in the cylinder, 

&c. viz. The regulator or trigger, which prevents 
the ſteam entering the cylinder when ſhut, being 
drawn back, and the piſton at its point of great- 

eſt deyation, which is occaſioned by the atmo- 

ſphere inſinuating itſelf into the cylinder, when the | 
engine has ſtood ſtill ſome time; for as the parts 
cool they contract, and thereby make larger in» 
terſtices between the cylinder and piſton, and the 
pins and ſockets of the various cocks thereto be- 
longing, than when warm, 


9 


( 14-) 


By theſe means, I ſay, the atmoſphere getting poſ- 
ſeſſion of the inſide of the cylinder, will, with reſpect 
to moving and detaining the piſton, neutralize itſelf, 
by puſhing as much below the piſton as it preſſes a- 
bove it; and the pumprods and their appendages be- 
ing uſually ſomewhat heavier than the piſton and its 
acceſſories, in proceſs of time they ſink, and the piſton 
attains its greateſt point of elevation, or nearly ſo. 
The piſton and other parts being in this poſition, 
when an engine is put a- going, the current of 
ſteam is let in until the parts are warmed, and the 
air which poſſeſſed the cylinder is driven out at the 
horſe- foot valve and ſnifting-clack, which is ano- 
ther proof of the ſteam being ſtronger than the at- 
moſphere, (per axiom 7, &c.) for no effect can be 
greater than its cauſe. When the parts are warmed { 
and the air driven out, the regulator or trigger is 
ſhut, and inſtantly the injection cock opens, and a 
ſtream of cold water 1s let in from near the bottom 
of the cylinder, and being preſſed by a high column, 
throws it againſt the bottom of the piſton with great 
force, and makes it fly off in all directions in a co- 
pious ſhower. Whence, as the zther which fills 
the interſtices of the primitive particles of water has N 
by the action of the fire, thrown them out of the 
ſphere of their attraction or coheſion z and as that 


claſtio 


(1 | 
elaſtic force ceaſes when the cauſe is removed (as has | 
been premiſed) the cold water, from its known 
properties of extinguiſhing fire, cannot fail of pro- "i 
ducing the effect, if thrown in in a proper quaintity. | 
This needs no further comment, as it is verified by | 
daily experience. And thus, from the above theo- 
Ty, we conceive the following rational idea of 
ſteam being again converted into water, viz. As 
the elaſtic force of the fluid, which occupied the 
interſtices of the atoms, is abated fo far as to con- Gy 4 
tract it into 1-289 3d part of the ſpace it occupied . | 
when able to overcome the atmoſphere, as has been 20 . 
alledged from the experiment of Mr Henry Gr? g y 
Brighton ; the atoms will then fall again within. , 


the ſphere of one anotherꝰs attraction; and the fuid fee 
being indifſoluble, a8 well as the atoms, and being. Kc 4 
ſurrounded by them, muſt be pent up in its former , £24 5 | 
cells, And thus, upon the whole, the expan- 2 
ſion and contraction of water, which in its 4 
expanded ſtate is called ſteam, and all its viciſ- 
ſitudes, are, I hope, accounted for in a ſatisfactory 
manner. | 


I Se leave to return then to the piſton, where 
it has obtained its greateſt depreſſion Teas | 
© { | 


— 
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to form a juſt idea of the quantity of the preſſure 


parts of the engine amounts to in weight or 


222 A 5,0 feet column of ditto, 6 inches 


* 1 diameter, at 10lb. per gallon 
Friction on all the parts — — w % & 4 


Relative weight of the pump - ros | 6 0 3 
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pulſe of the atmoſphere on its top, in conſequence 


of a partial vacuum being made in the cylinder. Now, 


on the top of the piſton, we are to attend to the 
following particulars, viz. What the aggregate of 
the columns of water liſted; exceſs of weight of the 
pump-rods, when compared with the weight of 
the piſton ; and the reſiſtance by friction on all the 


reſiſtance. For which purpoſe we muſt deſcend to 
particulars ; and ſhall ſuppoſe then the main pump 
to contain a column of water 12 inches diameter 
and 70 fathoms high, and the jack-head pump co- 
lumn 50 feet high and 6 inches diameter; the fric- 
tion on all the parts 10 hundred weight, and the 
exceſs of weight of the pump rods 6 hundred 
weight; whence they wall Hand _ 


. cur. f. l. 


A column of water 70 fathoms high 


and 12 inches diameter, at i 18 5 1 
per gallon — — — — 


— 


. n , «6 


Ph 


Fs; 
Ta piſton having attained its greateſt depreſſion, 


with conſiderable velocity, and overcome the re- 
ſiſtance (of theſe particulars) to the amount of 10 
tons, it follows, that the preſſure of the atmoſphere 
on the top of the piſton, when it deſcended, was 
at leaſt 10 tons, which preſſure muſt in courſe 
continue to act in that direction and quantity, fo 
long as the cylinder remains air-tight; and that 
it will continue air- tight until the piſton aſcends, | 
as well as it did until it deſcended, we may with 
certainty conclude, becauſe it is performed in as 
ſhort a ſpace of time, and the apertures are then 
all ſhut againſt the air as before; whence it un- 
doubtedly follows, that the piſton in its aſcent is 
lifted, or puſhed, (if it moves with the ſame velo- 
city it deſcended) by agents, whoſe powers 
are more than 10 tons. And that we may be able 
diſtinly to diſcern what theſe agents are, I beg 
the reader's permiſſion to take a look back on the 
cauſes of that reſiſtance, in order to diſcover how 
far by re- action they can aſſiſt the aſcent of the 
piſton. 1ſt, Then, I enquire into the re-aQtion of - 
the columns of water in the pumps, which from 
the peculiar conformation of the valves and lifters, 
can have no re- action at all on the piſton, becauſe 


No notice is here intended to be taken of the preſſure which 
overcomes the een of the vacuum. 


* . 


(8) 8. 
in every lifting pump there is a box fixed a little 
below the greateſt deſcent of the working box. or 
lifter. This under box has a valve or clack which 
opens upwards, and admits a column of water to 
| paſs through it ſufficient to fill the vacancy the 

| lifter or moving box makes when drawn up: And 
as ſoon as the lifter or moving box begins to deſcend, 
the valve on the top of the fixed box ſhuts, and there- 
by prevents the water, which had followed up the 
lifter, from making its eſcape. The lifter then 
has its valve, which alſo opens upwards, thrown 
up by the reſiſtance of the column of water fuſtain- 
ed by the under box: And, as water is (by the 
Florentine experiment, &c.) found to be ſo far i i. 
compreſſible as not to yield to human power, it 
follows, that the column of water above the lifter 
will be ſuſtained by the column of water that f. 
between the lifter and under box; and that the 
under box is the baſis on which they both reſt un- 
til the lifter riſes again. Whence, as I ſaid before, 
the column of water in the pumps can have no- re- 
action on the piſton ; and therefore the ſum of "I. 
tons, 18 cwt. 5ſt. 7 lb. which they required to lit 
them when the piſton deſcended, remains in preſ- 

fure of the atmoſphere on the "op of the piſton, 
Without abatement. 


/ 


2dly, LET us enquire into the ſtate of the power 
which was ufed to overcome friction, viz. 10 cwt. 
. & ys and 


bh CD e 3 += Of 


— 


„ „ ; ↄ— Y ] ¾m; An. . — w ASK . 


ap * _— 1 LA 


( T9 ) 


and ſee wits that can in ny manner aſſiſt the 
aſcent of the piſton. ' 


Tux immediate reſult of this enquiry is, that-it 
can have no re- action at all, becauſe friction in me- 
chanics is an annihilation of power; whence the 
preſſure with which the tap of the piſton was 
loaded, viz. 10cwt, to overcome the friction 
when the piſton deſcended, muſt alſo continue 
entire. | 


zdly, Let us enquire into the internal ſtate of 
the cylinder, in order to eſtimate the reſiſtance of ' 
the ſteam, &c. after condenſation. And this ap- 
pears briefly to be ſo nearly uniform, as to occa- 
ſion no material difference of reſiſtance from the 
ſetting out of the piſton, until it arrives at its 
greateſt depreſſion; ; becauſe the abatement of reſiſt- 
ance, which the diſcharge of the water at the top 
of the pumps, &c. occaſions, is compenſated by a 
proportional accelerated velocity in the deſcent of 
the piſton, when a proper injection is made.— 
The reſiſtance of the medium, through which the 
piſton paſſes-in its deſcent, being uniform, or near- 
ly ſo, therefore precludes the idea of its reſiſt- 
ance being of any viſible uſe in the aſcent of tho 
piſton, relative to ov ercoming the reſiſtance above · 
eſtimated. 2 


4thly and laſtly,” Ti weight of the pump rods ., 


0 ) 


fall dads conſideration withregard to their Neue 
The reſult of which is, that if the lifters did not 
meet with reſiſtance, on account of the apertures 
being much ſmaller than the cavities of the pumps, 
and thereby wire-draw the water, their whole re- 
lative weight ought to be deducted, viz. & cut. 
but as the interruption the lifters meet with from 


that cauſe is ar leaſt 1-6th, we gat to Aas to 
- that amount. 


Havins thus fairly eſtimated every article which 
could be ſuppoſed to aid the aſcent of the | piſton, 
by dint of re- action, and found that the whole 
amount of the preſſure, which was laid on the 
top of the piſton, for lifting the columns of water, 
and overcoming all manner of friction, and a pat 
of the relative weight of the pump, rods, in. a 
9 tons, 15 cwt. beſides the reſiſtance of friction 
when the piſton aſcends, remains to be overcome 
by a direct cauſe, otherwiſe the piſton never al 
aſcend, and the effect of the engine is at an end 
Now, as there is not a poſſibility (every thing be- 
ing as before premiſed, and as they are indeed al 
ways found in practice) of any other agent inter 
poſing to puſh up the piſton except the ſteam, i 
the piſton does aſcend when the regulator open 
(which is a well-known fact) it inevitably fol 
lows, (Fer axiom 1, 2, 3, 4, 5, 6, and 7) that the 
claſtic force of the ſteam is the direct cauſe thereof 
and 


| . a P 
and that the part tlie relative weight of the pump 
rods performs in the pulling up the piſton, falls ſhort 
even of paying the credit (if I may uſe the ex- 
preſſion) which they took of the preſſure on the 
piſton to cauſe. their aſcent. - Hence it is certain, 
that the pump rods, as well as the beam and all o- 
ther denominations of members of the machine, or 
; counter-balance thereto annexed, are altogether 
paſlive, and neither have, nor can communicate 
any motion but what is communicated to them by 
the elaſtic force of the ſteam when the piſton aſ- 
cends, and by the partial vacuum it occaſions when 
that elaſticity is annulled by condenſation.F The 
ſteam therefore, with the utmoſt propriety, ought 
to be conſidered as the prime and ſole mover in a 
fire-engine ; and whoſoever do not go upon this * 
principle in the conſtructing and working of fire. 
engines, it is very evident, go upon a falſe one, 
and their work therefore at beſt will be arenen. 


HavinG in the above demonſtration, to avoid 
confuſion, omitted a recapitulation of the force 
of the ſteam in the boiler, when it puſhed up the 
gauge clack or valve, which was fairly proved to be 
1-15th ſtronger than the atmoſphere; and as the 
fires are kept in an uniform Rate, or nearly ſo, it 

nnen * 
| wc # « | | it 
* The preſſute of the amber in bis caſt belog only a conſequent. 


a * 7. * * 
it enters the . 124 a8 nr are, or ought, 


do be, calculated to ſupply the cylinders with 4 


convenient quantity of ſteam, of nearly the ſame 
elaſtic force from the opening of the trigger or res 
gulator to the time of its ſhutting, we have teſti» 
mony in this way alſo of the ſteam puſhing up e, 
piſton by its peculiar properties: For as the quanta , 

| tity of ſteam which puſhes againſt each ſquare in 
of the ſurface of the bottom of the piſton, is 4 
pound ſuperior to the preſſure bf the atmoſphere ' 
on each ſquare inch of the ſurface of the top of ol 
the piſton, and the top and bottom ſurfaces are, 
undoubtedly, equal ; we will find the reſult of 
this ſuperiority in a cylinder of 55 inches diameter, 4 
(and ſuch a one an en gine to overcome the reſiſt. | 5% 
ance occaſioned by the imperfectneſs of the va- 7 
cuum, and to work the above N muſt at 
leaſt have) amounts to 21 cwt. * 


* 
Tuts much I have thought necelfary to add, 2 
it clearly evinces, that the ſteam is prepared to do + 
the work I have aſſigned it in the 9 de- 
monſtration. 4.5 » 


Having now, as far as is neceſſary to produce 
- conviction in every reaſonable and honeſt mind, 
by .£Xn 


. * Balance in favour of the ſteam, to make up any deficieney that 
will attend its variation in elaſtic force or heat (inawell-conſtruted * 
engine that is properly kept) and lo thereby give a Werne Wee 
Jocity to the piſtos. 3 


culars relative to the improvement * m 
by way of advice to engine, via. 


_ iſt, Tuar they would ces from ſervice al | 
genched boilets, becauſe they ſuffer the ſteam to 2 
cool by being held whiny the Aon of Te fre "uh 
Joy not reach. 5 | 
_ 2d, Trar' they will g a iron ate co 

vers, becaule they not only let ſteam elcape, but 
= the Ur to cool it: * 8 0 
Ajdly, Tuar they will, for the ſame reaſon, ger 
all reſervoirs for ſteam between the boiler and cy- 
under, and do gyery thing that will preſerve het. 
Ahh, Tnar mey will contriye to make the fich 

which convey the ſteam from the boilers to gþe cy | 


linder, as ſhort, and to make as few angles 28 | 


"*$thly, THAT they "will calculate; to the ume FF 
nicety, the ſize of theſe pipes, and the N 
which the regulator ſhuts, in order to vend ths | 
ſeam, without wire-drawing it too mflich, = 
being too large, to vend it faſter than 
can ſupply, and thereby give the ——— 12 
e top purchaſe to break it in. — of 


Tnar they will place the jackwhead ine» ; * 


* 
| ”* cf 1 
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Oe e AY ve wide -cylins | 
„e in onder ; 
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to cbt 4 PN e for that 2 
more on the bein of the column than on W. 4 


* 


| meter. @ 2 "I — 
| hy, Tnar Gey vid be careful to prevent the”; 
hot water, mingling with the water in the jack-bead 
pump-well, an onvenience too oſten 
and allo, that every precaution be. 1 
(when the piſton deſcends) to kee the injelliy wy 
water cold, as yell. eee 
che piſton aſcends. * 2 5 «v4 
gthly, Tnar they vil K A = to 
noſe of the ſteam-pipe, which are fixed in a has 
zontal poſition, notwithſtanging there are ſide y ent 
left for the ſteam, becauſe ſuch covers break | 
| current of ſteam in the ſame mannex as 2 board pl 
between the end of the trough of Wat n 
right angles to the current) and the whe "KF 
World. greatly impair the effect, if nöt quite 
ſtroy it: Whence, 1 am convinced, that if the 
gineers, who! have introduced fuch covers and} wg | 
ronveniences as Above · mentioned, had not unfor 
nately abandoned the true principle of 4 ckion 1 
fit engine, they never could have been | 
Pardide,”” 5! 0: 44 A 
Anal, I beg leave to requeſt f Nen 
K 21 neers to recur to theory, tourided on a found Fan | 
© TE ciple, as well as to practice, and then theirs n goods. 
ſenſe will ever determine what onght to 9 57 
give that {tupendhus piece of art its 


and maximum effect. 
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